Recently we (1) have reported the withstanding action of subnarcotic doses of ethyl urethane (U) to severe acute anoxia in rats without the concomitance of the suppression of respiratory movements. In the course of studies on mechanism of the U-action, it was observed that the administration of a subnarcotic dose of U produced a rise in body temperature and in gas metabolism of rats.
rate of each group's animals were simultaneously determined under the unurethanized condition, and four or five days after the quite same experiments were made on the same animals under the urethanized condition. Namely, U-effects on the rat metabolisms were decided by the subtraction of the values determined in the former experiment from that in the latter. Next, several days after all of these animals were adrenalectomized, and two to three weeks later, when the animals were restored to the initial good health, they were again subjected to the same series of experiments aforesaid to look for the relation between metabolic effects of U and adrenal glands. Everyone of all animals was employed eventually on four times of experiment throught this study, and accordingly the cares were payed to complete the experiments within nearly same degrees of ambient temperature (14-16°C).
The animals used were albino rats, of both sexes, weighing from 160 to 200 g at the start of the experiment. They were fed the diet of 20 g of a mixture of wheat meal (58°x), powdered whole milk (25%), water some vitamines (A, B-complex, C, D) and salts. Water was allowed ad libitumn. The animals in which food was withheld, but water only allowed 18 to 22 hrs prior to experiments were restrained in essentially normal positions by binding of four paws and by putting neck in a semicircular opening of a cage not to be withdrawn their head to inside. When about 30 min after including the time for experimental procedures the animals usually became quiet, experiments were started to make various measurements at the interval of 30 min throughout the experi ment during two hrs.
Body teznperaturrs. These were made by inserting copper-constantan thermocouples insulated in vinyl plastic into the colon to a depth of 6 to 8 cm from anus, which were connected with a Northrup type potentiometer calibrated to read directly in degrees centigrade.
Oxygen uptake and carb-)n dioxide output. Both determinations were made with a closed-system apparatus of the Robbie type (10) : oxygen uptake were measured by Warburg manometer equipped with a pump to circulate air continuously and carbon dioxide were estimated by titrating with HHC1 of Ba(OH)2 solution in which carbon dioxide contained in the air driving from animal chamber was absorbed. The values determined were calculated as gas volumes per square metre body surface (11) per 10 min.
Adr_,nalec,'omy. Under ether anaesthesia, a dorsal midline incision of about 1.5 cm was made in the skin at the level of the last rib, the abdominal muscles of each side were separated and the adrenal glands exposed. The glands were removed without bleeding and shock. The rats operated were kept at about 20°C, and were given up the water to which sodium chloride was added at one per cent. These results were summarized in Table 1 . The colon temperatures of normal rats fell gradually owing to the restraint per se (12) to a mean value of l.1°C below the initial temperatures at the end of the tests. When 0.5 g/kg of U was administered, however, the colon temperatures of the same animals nearly maintained the initial value until the end , although they tended to rise temporarily after the U-injection. Ultimately, the U-administration resulted in an average elevation of 0.9±0.1 'C at the end of the tests, which was calculated by subtract ing the value in the former experiments (effects of the restraint) from that in the latter . In all of the following experiments the U-effects were determined identically with the subtraction employed in above case. Thus, the net U-effects only will be described, because the effects of the restraint on the rat metabolism, as was involved in tables, were almost identical at the same condition.
The 02-consumption in the urethanized rats increased following a transient fall after the U-injection, reaching the maximal mean value of 18.0-±-2.8 (25°) and a mean of 15.1±2.4 cc/sq.m./l0 min (21%) upwards the initial value at the first one hr and at the end of the tests respectively ; the C02-output also increased similarly to the changes in the 02-consumption, reaching the maximal mean value of 17.4±2.2 (29?~;) and a mean Qf 15.1::t2.0 cc/sq.m./10 min (25;x) above the initial value at the both time of the tests respectively ; accordingly, RQ tended to increase with the progress of experiments. The respiration rate of the urethanized animals increased about 20% above the initial value without the reduction following the U-injection.
b. Exberime:ats on the adrenalectomized animals. In this study, bilateral adrenalectomy caused a drop of approximately 0.5°C in the resting colon temperatures, and a diminution of about 15'; and 20% in the resting O_>-uptake and C02-output respectively as compared with those of the same rats before the operation. These were approximately in accordance with the results in previous experiments (13, 14) .
The depression of colon temperature and gas metabolism of rats due to the restraint p.7r se was two to three times greater under the adrenalectomized condition than under the normal, particularly at the latter half of the test period (Table 2, 4).
As was shown in Table 2 , the metabolic level in the rats administered with the subnarcotic does of U was in general raised under the adrenalectomized condition like wise under the normal, nevertheless the increase in C02-output at the first half of the tests was 10;'% more or less smaller than that under the normal (Fig. 1) : the colon tem peratures resulted in the same mean elevation of 0.9±0.2'C at the end of the. tests a4 under the normal ; both the 02-con sumption and the C02-output was sti mulated exponentially following a tem porary diminution after the U-injection, reaching a mean value of 15.7±2.5 (26 %) and of 11.2--t-1.0 cc/sq.m./ 10 min (23%) upwards the initial value at the end of the tests respectively; RQ was reduced once after the U-injection, but was restored to the initial value at the end; the respiration rate was increased quite same as that under the normal condition.
To sum up the results in the Exp.
a and b, the administration of the subnarcotic dose of U caused a rise in the body temperature, gas metabolism and respiration rate of rats irrespectively of adrenalectomy. c. Ex Seri ments on the animals with in`acl adrenals. The administration of 1.0 g/kg of U produced, as was expected from previous reports, a depression of the general metabolism in intact rats, but not of the respiration rate (Table 3) : the colon temperatures fell exponentially to a mean value of 1.1±0.2'C below the initial temperature at the end of the tests; the 02-consumption, however, was reco vered from the maximal diminution of mean 17.5±3.2 cc,'sq.mO i l O min (26%) following the U-injection to a mean value of 12% below the initial value at the end of the tests; the COB-output was alike changed, being recovered from the maximal diminution of mean 19.3-1--3.0 cc;'sq.m./10 min (33%) to a mean value of 18% below the initial value at the end (Fig. 2) ; RQ was little recovered from the maximal diminution (mean 0.09x--0.03) following the U-injection until the end. On the contrary, only the respiration rate of the urethanized rats with the narcotic dose was increased like that of the animals with the subnarcotic dose. d. Exheriments on the adrenalectomized animals. The depressive effects of the narcotic dose of U on the metabolism of intact animals were generally intensified through adre na.lectomy (Table 4) . To add to this, the recovery from the U-depression observed under the normal animal condition was converted into a reopening of the depression at the end stadium of the tests under the adrenalectomized condition : the colon temperatures fell in the course of sigmoid shape, attaining to a mean value of 2.0±0.TC below the initial temperature at the end of the tests, both the O2-consumption and COB-output was diminished in the similar course to the temperature changes, attaining to a mean value of 17.2-x-2.6 (29 /0) and of 17.1±2.3 cc/sq.m./10 min (35%) below the initial value at the end of the tests respectively, although on the way to the progress of experiments there was some recovery (10-15%0) from the maximal decrement in both gases following the U-injection (Fig. 2) ; RQ reduced in parallel with the C02-output changes to a mean value of 0.18--x0.04 below the initial. On the other hand, the respiration rate of the adrenalectomized rats was significantly increased due to the U-administration, although the rate-increase was in lower level than that in the intact animals.
DISCUSSION
Aub el al. (5) had claimed being based on only four control experiments that urethane anaesthesia caused a rise in the normal basal metabolism of cats. In the same paper, however, they gave the mean basal metabolism of 54 unanaesthetized and of the same number of urethanized cats as 2.28 and 2.20 Cal,/kg/hr respectively, accompanying the lowering of mean 2'C in the body temperature of the latter. They had explained the discrepancy between the results in the two series of experiments by virtue of attributing the lowering of temperature to a compensation for the increased metabolism under ure thane anaesthesia. Their conclusions from above experience are questionable, because the body temperature itself should properly reflect the general metabolism in livings. In our study, the administration of the narcotic dose of U surely produced a decrease in the body temperature and the gas metabolism of the same rats under normal and adre nalectomized condition, although under the latter condition, the decrements were far much greater and the recovery from the U-depression observed under the intact seemed to be impaired at the end stadium of experiments, presumably due to the insufficiency of cortical hormone (Fig. 2) . Against these results, the administration of the subnarcotic dose of U without exception brought about a steady increase (15-30%) in the body tem perature and in the gas metabolism of rats following a temporal diminution immediately after the U-injection. In this case also was observed no essential difference between the. U-effects under the both kinds of animal condition, although at the first half of experi ments the increment of the C02-output only was above 10%0 less and then RQ was more reduced under the adrenalectomized condition (Fig. 1, Table 1 and 2) . The facts indicating the C02-retention in tissues under the adrenalectomized condition may be due to the lack of the "washing out" of CO2 by adrenalin which has previously been known as the stimulator of RQ,
The respiration rates of rats were always increased by the administration of U whether the dose is narcotic or not and whether the adrenal glands are intact or not, probably owing to the U-action on central nervous system.
It is clear now that the body temperature and respiratory gas metabolism of rats dually response to the administration of the narcotic and subnarcotic dose of U. In view of various biological actions of U accumulated hitherto (narcotic, radiomimetic, anti-anoxic etc.), the dual effects of U on the rat metabolism is of very interest. As to the site of the U-action, similar results in the cell respiration will be present before long.
SUMMARY AND CONCLUSION
Effects of subnarctic dose (0.5 g/kg) and narcotic dose (1.0 g/kg) of U on the colon temperature, 02-uptake, C02-output and respiration rate of the rats restrained in ensential ly normal positions were studied during two hrs under the normal and adrenalectomized condition (ambient temperatures, 15±1°C). Results obtained were as follows.
1. The administration of the subnarctic dose of U raised ca. 1.0'C in the colon tem peratures of rats at the end of the tests irrespectively of adrenalectomy, while that of the narcotic dose of U lowered ca. 1.0'C and two folds of it under normal and adrenalectomized condition respectively at the end. 2. The 02-consumption and C02-output of the rats administered with the subnar cotic dose was both increased above 20% upwards the initial value at the end of the tests regardless of adrenalectomy, while that of the rats with the narcotic dose was dimini shed ca. 15 and ca. 20 below the initial value respectively under normal condition, and the both values were magnified about two folds under adrenalectomized condition at the end of the tests.
3. RQ of the rats administered with the subnarcotic dose remained unchange regard less of adrenalectomy, while, that of the rats with the narcotic dose was reduced ca. 100 and two folds of it below the initial value under normal and adrenalectomized condition respectively at the end of the tests. 4. The respiration rates of rats administered with U were always increased ca. 20%
irrespectively of U-dose and of adrenalectomy. 5. The results of 1-4 were discussed. Conclusion : from above results and discussion it is concluded that ethylurethane acts dually on the body temperature and respiratory gas metabolism. of rats according to the Magnitude of U-dose,
